Background: Intermittent catheterization is the gold standard for bladder management in Europe in people with spinal cord injuries. The aim of the present study was to identify and investigate individuals' preferences regarding intermittent self-catheterization (ISC) devices and furthermore investigate the willingness to pay for attributes in ISC devices in the UK, France, and the Netherlands. Methods: A discrete choice experiment survey was conducted to evaluate the patients' perceived value of catheter features. Attributes were selected based upon a literature review of the most important characteristics of catheters and the survey was developed and validated with input from patients and medical experts. Data were analyzed using the conditional logit model whereby the coefficients obtained from the model provided an estimate of the (log) odds ratios of preference for attributes. Willingness to pay was estimated for all levels of the attributes. Results: Two-hundred and eighty-three participants completed the questionnaire and were included in data analysis. Risk of infection had the highest odds ratios as preferred important attribute for all three countries followed by ease of insertion. "Pre-coated catheters" was found to be valued as the most preferred coating technology across all countries. Out of pocket cost was a significant influence on patients' choice. Conclusion: Users of ISC perceive the value of convenience (size of catheter), ease of insertion, and reduced risk of infection as the most important features attached to an intermittent catheter. These results are applicable both for the "classic" ISC user as well as for another broad group of catheter dependent individuals.
Introduction
Neurogenic lower urinary tract dysfunction is a dysfunction of the urinary bladder and usually causes difficulty or full inability to empty the bladder without using a catheter. It is often associated with spinal cord diseases and neural tube defects including spina bifida, but also other diseases with neurological damage such as multiple sclerosis are often associated with aneurogenic lower urinary tract dysfunction. Intermittent catheterization has been identified as the gold standard treatment option for individuals with neurogenic lower urinary tract dysfunction 1,2 compared with other types of catheterization such as indwelling catheters, because of numerous health benefits including a lower risk of developing urinary tract infections (UTIs), pyelonephritis, and renal inflammation. [3] [4] [5] [6] Intermittent self-catheterization (ISC) is intended to be performed by the person him/ herself but where necessary, ISC can be performed by close relatives or caregivers as well as health professionals. ISC has a great impact for the user's psychological and social well-being with higher freedom to decide when and where to perform the procedure. The user's need for privacy and discretion to avoid embarrassment 7, 8 can be supported by more discreet, instant ready-to-use and compact catheters. 9, 10 Health-related quality submit your manuscript | www.dovepress.com
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Pinder et al of life (HRQL) has also been demonstrated to be higher for ISC users using compact catheters compared to standard straight intermittent catheter users. 11 However, other features of a catheter may be of high importance for the users as well, where relatively small improvements in functionality or performance can lead to significant improvements in HRQL. Nevertheless, it is impossible to assess the cost effectiveness of specific improvements in catheter design by generic HRQL measures such as the EuroQol-5D questionnaire (EQ-5D) or the Short form (36) Health survey (SF-36).
An alternative mechanism of capturing these benefits is through the assessment of willingness to pay (WTP), eg, the amount a user is willing to pay for specific new features and technology in catheter design. A way to assess the WTP is by undertaking a discrete choice experiment (DCE) -a stated preference survey method. DCEs have been increasingly utilized to help understand preferences in the field of health and health care. [12] [13] [14] [15] DCEs identify key characteristics of a product (referred to as "attributes") with varying levels associated with each attribute. Attribute levels can be bundled together as a profile (to reflect a specific treatment or product). Participants are presented with a sequence of hypothetical treatment scenarios (choice sets) that vary in terms of the levels of each of the attributes and participants are asked to indicate which option they prefer. From this, the importance of each attribute to the participant and the trade-offs between attributes can be estimated using regression analysis.
The aim of the present study was to identify and investigate individuals' perceived value regarding intermittent catheter and furthermore investigate the WTP for attributes in intermittent catheter in UK, France, and the Netherlands.
Materials and methods
Identification of attributes
A literature review based on an existing study on ISC 16 was undertaken to determine intermittent catheter characteristics, considered important by individuals relying on ISC. The review was conducted to inform a patient survey and therefore considered relevant in this study. The findings of the review were discussed by the study team and five attributes were selected for inclusion in the DCE. These five attributes were identified based on findings from a previous study 17 and by reviewing product characteristics of different catheters that are currently available. The attributes included "convenience" (relating to catheter size), "catheter coating" (relating to lubrication and ease of use), "ease of insertion" (relating to ability to use the catheter), "risk of infection" (relating to risk of UTI or UTI associated with catheter use) and "out of pocket cost", which reflects how much participants would be willing to pay on a monthly basis for the device).
Each of the five attributes had three levels ranked in a sequential order. For the survey questionnaire, a separation of male and female version existed with sex specific measurements of the catheter size (Table 1) .
Development of Dce survey
The attributes and levels were combined into choice sets using a published orthogonal array. 18 An orthogonal fractional factorial design was used to identify the minimum specification of the DCE experimental design in order to fairly represent combinations of the attributes and levels. These combinations were paired using a fold-over design. Each choice question presented two hypothetical intermittent catheters (catheter A or catheter B) and participants were asked to indicate which they preferred ( Table 1 ). The survey included 19 pairs of choice sets, 18 as dictated by the statistical design plus an additional choice to permit an assessment of consistency. The consistency check involved one choice question being repeated and reversed so that what was choice A became choice B. In addition, participants were asked to state whether they would choose their selected hypothetical intermittent catheter over their current intermittent catheter. Background information regarding socio-demographics, experience of current intermittent catheter, medical history, and HRQL (assessed using EQ-5D, a standardized instrument used as a measure of health outcomes/status), was collected. Participants additionally completed the the Intermittent SelfCatheterization Questionnaire (ISC-Q), which captured their views regarding their current device in terms of ease of use, convenience, discreetness, and psychological well-being. 16 An electronic version of the DCE survey in a format appropriate for administration via the web was developed. This was designed to be easy to use as much as possible, eg, issues of ease of navigation online, moving back and forth in the survey, and comprehensiveness. The survey was translated into French and Dutch using a forward-back translation approach.
Patient interviews
Telephone-based interviews were conducted to explore participants' understanding of the survey questions with individuals using ISC in the UK (n=3), France (n=2), and the Netherlands (n=2). Participants were asked to complete the survey and then complete a cognitive debrief exercise in which they would comment on how accurate and appropriate the survey was. Participants were asked to comment on the clarity of the questions, the response options, and ease of completion of the overall survey. A study panel was used for participant recruitment and included participants who had experience with ISC. All provided informed consent, and this DCE study was granted ethical approval by an independent review board (Salus Institutional Review Board OXO-0649-0006) in the US. Cultural acceptability was specifically assessed in the French and Dutch interviews.
Participants reported that the survey was easy to understand and complete. Payment for catheters was queried as standard intermittent catheters are fully reimbursed in the three countries. Therefore, the following phrase was inserted in the survey: "We are still interested in how much you would be willing to pay for your catheter regardless of whether you currently pay or not".
expert interviews
Semi-structured telephone interviews with two experts in the field of catheters (a urologist and a specialist nurse) were undertaken. The experts reviewed the DCE survey and provided input on its suitability and clinical relevance. Minor revisions were made, including the inclusion of the following phrase, "Please note: If you pay nothing for your catheters, there are no plans to change this". All appropriate revisions to the DCE survey were implemented (final attributes presented in Table 1 ).
Main study
The Salus Institutional Review Board (ref OXO-0649-0006) approved the study protocol and all case-report forms, including the final DCE survey.
sample
Participants were recruited through a panel of catheter users in the UK, France, and the Netherlands. Inclusion criteria were i) at least 12 months post-injury, ii) used ISC as their main method of bladder management, iii) did not frequently use a catheter set, iv) had used ISC for at least 6 months, v) were aged between 18 and 85 years, vi) had access to the internet, and vii) were currently a resident in the UK, France or the Netherlands. Exclusion criterion was i) an acute illness or cognitive impairment that in the opinion of the interviewer would interfere with the study requirements. All potential participants were required to provide online consent before they had access to the DCE survey. Participants received a small compensation at the completion of the survey.
Data analysis
Socio-demographic and medical information were analyzed as means, standard deviations, and frequencies or percentages. The EQ-5D was scored using standard UK preference weights, 19 whereby full health has a value of 1.0 and dead has a value of 0. The choice data were analyzed using a conditional logit model to explore the impact of each attribute on participants' choices. The conditional logit model evaluates choice responses after conditioning them on the attributes of the other alternatives available within the choice set. Hence, if, for example, "catheter option A" is preferred in the choice set 1, this preference is conditional on the attributes of "catheter option B". The coefficients obtained from the logit 
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Pinder et al model provide an estimate of the (log) odds ratios (ORs) of preference for catheter attributes. To see if any countryspecific difference in the preferences of attributes would appear, interaction terms were also included in a subsequent analysis. Within each attribute one level was set as reference point against other levels ( Table 2) . A profile of different hypothetical catheters was estimated based on each attribute. The profiles showed the likelihood of choosing a catheter and WTP over the base case (can be bulky, apply gel to lubricate, three infections in 12 months, difficult to insert). WTP was calculated by dividing the estimated coefficients for each attribute by the coefficient for out of pocket cost (so called marginal rates of substitution).
Results
Participant characteristics
Three-hundred and sixteen participants completed the study questionnaires. Thirty-three participants were excluded due to failure on the consistency check, resulting in 283 participants (N=140 in UK, N=90 in France, N=53 in the Netherlands).
The mean age of the total sample was 51 years with majority being male (55% in UK, 70% in France, and 81% in the Netherlands). Table 3 presents the clinical history of participants in each country. The French sample reported a longer history of using ISC (14 years) than UK and the Netherlands (UK =8 years and the Netherlands =10 years). Fifty-two percent of the participants reported to be wheelchair users mainly in France and the Netherlands, as the UK population had 26% using a wheelchair. The mean EQ-5D index score for participants at survey was 0.56 for UK, 0.48 for France, and 0.40 for the Netherlands, reflecting these differences. For the French and Dutch groups, the majority of respondents had paraplegia and were wheelchair users. The UK group was a bit different as the use of ISC was caused by having multiple sclerosis and other illnesses, with the majority of the British sample reporting that they were walking/walking with difficulties.
The majority of participants reported that their current catheter was easy to use, easy to insert, and that storage of their catheter at home was inconvenient. However, a variety of responses appeared regarding discreetness of the catheter and the impact the current catheter has on the psychological well-being. Participants were to state which level best described their current catheter (Table 4) , where most had either a "small and compact" or "moderately sized" catheter. Concerning preparation, the majority had a catheter that was instantly ready-to-use without additional equipment or waiting time (79% in UK, 86% in France, and 87% in the Netherlands).
DCE findings
In the UK sample, all attributes were significant predictors of choice ( Table 2 ). The most highly valued attributes included risk of infection (OR=4.00) and ease of insertion (OR=2.53).
The OR means that all other things equal, participants in the survey were four times more likely to prefer a device which was associated with no infections compared to one that was 
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Preferences and willingness to pay for intermittent self-catheters likely to cause three infections in the next 12 months. To avoid all infections, participants were willing to pay €96.28 a month. Participants were almost twice as likely to prefer a device which was "pre-coated with lubricant" (OR=1.94). Notwithstanding these clinical benefits, participants were over twice as likely (OR=2.36) to prefer a small and compact device compared with one considered bulky. Participants were willing to pay €59.59 a month for a small and compact catheter over and above any clinical benefits. Cost was a significant negative predictor of choice in all three countries.
In the French sample, all attributes were significant predictors of choice, except one level of "catheter coating" ("add water for 30 seconds to lubricate"). The highest ORs were for risk of infection (OR=3.28), ease of insertion (OR=3.05), and pre-coated catheter (OR=1.81). French participants were willing to pay €131.78 a month to avoid all infections and were even willing to pay €81.11 a month extra if they only experience one infection in the next 12 months. Participants preferred catheters which were "small and compact" (OR=1.55) or "moderately sized" (OR=1.45). The levels for ease of insertion are slightly more important for the French sample which perhaps reflects their greater level of disability. Participants were willing to pay €124 a month for a device which is easy to insert. Similar to the UK, 
386
Pinder et al cost was a significant consideration in choosing a catheter as listed in Table 2 . All attributes were significant predictors of choice for the Netherlands sample, but there were some interesting differences to the UK and French participants. Avoiding any risk of infection was the most important attribute (OR=5.57 or €190.78). Small and compact or moderately size catheters were preferred (OR=2.17, OR=1.91 respectively or €86 and €72 respectively). Pre-coated catheters with lubricant (OR=2.04) that were easy to insert were also preferred (OR=2.30).
An analysis of the full model with interaction terms for country identified that the Dutch sample placed significantly more value on avoiding infections than the UK sample. Also, the UK sample had a stronger preference to avoid bulky catheters than the French sample, which were less concerned by this. These results were not statistically significantly different.
The French and Dutch samples were using a moderately sized catheter at the time while the UK sample was using small and compact intermittent catheters. The majority of respondents reported using a catheter which did not require any preparation before use in relation to lubrication thus increasing ease of use. Most individuals in the sample had experienced a UTI within the last year with an average episode 3.4 UTIs.
Discussion
The current study investigated the use of and perceived value for intermittent catheters through the use of a DCE experiment. Two-hundred and eighty-three participants from UK, France, and the Netherlands with a history of using ISC completed the survey. The survey explored users' perception of convenience in relation to the size, catheter coating technology, risk of infection per year, ease of insertion, and out-of-pocket cost. This is the first study investigating the user's perceived value of intermittent catheter design.
The participants' clinical history revealed that participants had been using ISC for 10 years, with most having complete or incomplete paraplegia in the French (74%) and Dutch (96%) sample. The UK sample differed considerably in etiology and level of functioning as their main reason for using ISC was caused by multiple sclerosis or other illness (50%) and only 30% had complete or incomplete paraplegia. For the same reason, only 26% of the UK participants were wheelchair users. For participants from France and the Netherlands, ISC was caused by traffic, sport or work related accidents, and most were wheelchair users (74% and 83% respectively). Taken together, this broad group of users illustrates that results are applicable both for the classic ISC 
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Preferences and willingness to pay for intermittent self-catheters users, but also for other groups such as individuals who had multiple sclerosis or other medical conditions.
All attributes were significant predictors of choice except one level of catheter coating in France and the Netherlands. This demonstrates that participants found that all attributes were relevant when considering a new catheter. The three most important attributes for participants in all countries were the "size of catheter", "risk of infection", and "ease of insertion".
All participants rated a small and compact catheter as the most preferred, a catheter that currently was used by 46% in the UK, 28% in France, and 42% in the Netherlands. This preference is in compliance with a newly published study by Chartier-Kastler et al 11 that demonstrated a 28% improvement in catheter-related quality of life for those using a compact catheter compared to a standard sized catheter. These two studies combined indicate that a vast majority of the participants in these three countries use a moderate or bulky catheter, which is not their most preferred catheter size. The findings are important as they highlight a level of unmet need among users in the specific countries.
In this study, the risk of UTI was the largest reported concern and consequently, the most preferred attribute was how to avoid an infection. Following UTIs, the ease of insertion was an important attribute, which is a common issue associated with the use of ISCs.
20 Improvement in ease of use can entail many benefits in users' catheterization such as: less pain in muscles or urethra and improvement in control during the insertion process, with potential long-term urinary tract health. 8 The results revealed that ease of insertion has significant importance of the attributes for catheter users following the risk of infection. The French sample indicated a significantly higher perceived value for this attribute than the British or Dutch sample, which might be caused by the higher percentage of participants performing ISC from a wheelchair.
Participants reported pre-coated catheters as the preferred coating technology in all countries. The British sample additionally valued the "add water" component as more preferable than the gel, but less important than the pre-coated catheter. Giannantoni et al reported in 2001 that the precoated technology of intermittent catheters was associated with an increase in user satisfaction, a finding in line with the present study. 17 Cost was an important driver of preferences in all countries, which supported our estimation of WTP. The results indicated how important attributes were in terms of WTP and the amounts participants were willing to pay every month for a more advanced catheter technology. These data may be useful information for priority setting around future treatments.
There are some important limitations to this study. The composition of the recruitment panel was a majority of current Coloplast catheter consumers which potentially could result in possible bias in their experience of using catheters. However, participants reported the use of a broad range of catheters in their clinical history. In addition, an online survey was used for data collection, which may have restricted access to the survey for some potential participants. In spite of this, the findings were consistent with previous literature 3, 20 and provide further insight into the value people place on various aspects of catheters.
Lastly the estimation of WTP may be criticized because most of the participants in this study had no experience of paying for their ISCs. If people do not have to buy a product, then their indications of maximum WTP may be biased. It is unclear from this survey if these WTP values really reflect what catheter users would be willing and able to pay. Further work would be needed to establish that. The WTP values in Table 2 can be taken to represent users' strength of preference and the importance that they place on the attributes of ISC devices. What is clear is that ISC users have a demand for innovation in the design of intermittent catheters and do recognize the value of improvements in technology design.
Conclusion
This study identified catheter users' perceived value for different aspects of ISC in the UK, France, and the Netherlands. Convenience, ease of insertion, and risk of infection are the most important attributes of ISC for catheter users. The results are similar both for "classic" ISC users (with complete/incomplete paraplegia, wheelchair users, etc) but also for another broad group of ISC users (eg, multiple sclerosis patients, spina bifida patients, etc). The DCE method allows clinicians and decision makers to identify important features of catheters that are essential to users and contribute to the understanding of preference, satisfaction and hence long-term compliance of bladder management method.
